Abstract. By means of duplicate meals, we collected food samples of general female residents, aged 50 to 74 years at two suburban districts in Chiang Mai Province, which are distinguished by very high and low incidence rates of lung cancer. Then, on the basis of analyses of their consumption of foods by food groups, we compared their dietary habits in the dry season of northern Thailand with special reference to the difference in lung cancer incidence. In brief, the following features and difference in their dietary habits were found; 1) Rice, vegetables, and pork were most frequently eaten in both the districts. 2) Consumption of fruits, in both quantity and variety, at a high-risk district was much less than that at a lowrisk district. 3) Female residents at a low-risk district consumed more variety of green and yellow vegetables than those at a high-risk district. 4) Potato was not found in food samples of a high-risk district. 5) Confectionery was more prevalent in a low-risk district than at a high-risk district.
Introduction
The cancer registry in Thailand shows that lung cancer is the most frequent malignancy for both sexes in the northern part of Thailand. Especially in Chiang Mai Province, lung cancer is the first cause of death among cancers in both men and women: The annual agestandardized incidence rate of lung cancer in 1992 is 47.7 or 40.1 per 100,000 persons in males and females, respectively (Martin, 1994) . In general, it has been believed that cigarette smoking is causally associated with lung cancer. In the northern Thailand, because of the high content of tar and nicotine in local hand-rolled cigarettes or cigars (Matacek et al., 1991) , smoking them was incriminated as a major cause of high lung cancer incidence in male residents (Suttajit et al., 1994) . However, no clear evidence for the incrimination has been so far provided. In particular, etiology of the very high lung cancer incidence in female residents of Chiang Mai Province has not been investigated and remains unclear. Therefore, an organized survey from various research perspectives has been eagerly awaited to find the causes and thus to find preventive measures against lung cancer among females.
Concerning the causes of cancer, it is recognized that the majority of cancer cases are ascribable to individual life style: Diet or tobacco account for the one-third of etiological fraction of all cancers (Doll and Peto, 1981) . In developed countries, diet seems to play an important role in lung cancer incidence among nonsmokers (Roe, 1994) . However, in under-developing countries, diet including deficiency in nutrients can greatly modulate lung cancer risk among smokers as well as nonsmokers, especially in very high-risk areas. In order to examine this, we conducted a comparative study of dietary habits using duplicate meals among female residents living at the two areas in Chiang Mai Province, Thailand, with very high and low lung cancer incidence, along with epidemiological and serological survey on the same study subjects.
In this paper, we characterize the dietary habits of general female residents at the two districts, based on the collection of duplicate meals and subsequent analyses on their consumption of foods by food groups.
Materials and Methods
In the beginning of November 1995 and 1996, in the dry season of Thailand, we made field survey at suburban areas in Chiang Mai Province: Saraphi district (a high lung cancer risk area) and Chom Thong district (a low risk area), respectively. The annual average agestandardized lung cancer incidence rates for women were 35 per 100,000 at Saraphi, which is about three times as high as that in Japanese women, and 8 in Chom Thong in the year 1985 (Martin, 1994) , while the most recent cancer registry estimates the current rate to be 52 at Saraphi. Fifty-seven and fifty-nine subjects were selected from the women who are family members of lung cancer patients or their neighbors at Saraphi and Chom Thong districts, respectively. The mean age of the subjects in Saraphi or Chom Thong was 60.3 ± 7.2 years (mean age ± SD) or 62.4 ± 5.9 years, respectively. On these surveys, we collected food samples of the general female residents by means of duplicate meals and analyzed the food samples in order to find the difference in dietary habits between the two districts with special reference to lung cancer incidence.
Meal samples were collected by means of duplicate meals. In the morning when the subjects visited the community hospital at Saraphi or Chom Thong to be interviewed and for donation of blood samples, we instructed each subject the method to prepare the food samples for us. We asked them to prepare duplicate meals and to put each dish of one meal into a small plastic bag, providing 5 plastic bags for one meal, for example, one for rice, one for main dish, one for side dish and one for dessert. These 5 small bags were put together into one large plastic bag, four large bags were prepared and labeled as breakfast, lunch, dinner, and foods in between meals, respectively. Two days after our instruction, we collected the four labeled bags from each subject after confirmation of the number of food sample bags at district health centers. Later, we took pictures of dishes, weighed each dish, identified local names of food items, took out a part of each dish (food sample) from the bags, then kept it at 80°C until the transportation to Japan. Figure 1 shows a photograph of dishes of a lunch meal collected from a subject in Chom Thong district. When we returned to Japan, we weighed food items in the food samples and classified them into certain food groups according to Food Composition Tables of Japan (Resources Council, 1982) and Thailand (Nutrition Division, 1992) . Then we estimated the original weight of each food item according to the ratio of the weight of food sample to the total one of a corresponding dish. Based on these data, we studied the food consumption patterns of the two different populations by the statistical methods including χ 2 -test and t-test.
It should be noted that we represent the term "amount of diet" as the total weight of dishes including broth and inedible part of food, and we did not measure the amount of the food items belonging to the food groups "Seasonings", "Oils and Fats" and "Sugars" in this survey. In this paper, we mentioned two types of rice, glutinous rice and nonglutinous one, because people in the northern Thailand eat both types of rice. Vegetables were classified into "green and yellow vegetables" and "other vegetables" according to the classification indicated in Food Composition Tables of Japan. For the Thai original vegetables, because of no indication of "green and yellow vegetable" in the Food Composition Tables of Thailand, we classified the vegetables containing more than 600 µg of β-carotene per 100 g of their edible part into "green and yellow vegetables" (Resources Council, 1982) . Noodle made of rice was regarded as a food item belonging to food group of "Rice". Figure 2 shows the histograms of "the amount of diet", which includes the weights of broth and inedible part of food, of 57 and 59 female subjects at Saraphi and in Chom Thong, and their mean values were 672 ± 342 g (mean ± SD) and 760 ± 305 g, respectively. The difference between the two mean values was not significant by independent-samples t-test (2-tailed significance, 0.15). It should be noted that at both districts the range of "the amount of diet" was large, i.e., 1524 g (min. 174 g and max. 1698 g) at Saraphi and 1570 g (min. 200 g and max. 1770 g) at Chom Thong. Table 1 shows the number and the percentage of women who took the foods of each food group and their average consumption (g, mean ± SD) in each district. This table clearly shows that most subjects in both districts consumed rice and that more than 80% of the subjects consumed vegetables and pork, indicating that these three are the main food items in both districts. Figure 3 shows the histogram of consumption of rice in the total subjects, being superimposed on the normal curve. This fact indicates that rice is a common food at these two districts, because it is general that the consumption pattern depicted by the histogram of a commonly eaten food in a certain district shows the normal distribution pattern (Toyokawa, 1986) . On the other hand, histograms of consumption of pork and vegetables do not exactly fit to the normal curve in the lowest interval. This indicates that pork and vegetables are common foods but some population took no or only small amounts of these foods. In addition to these three main food items, more than half and about 40% of subjects in both districts took fish and eggs, respectively. Table 2 shows the numbers of the subjects who did not consume the foods of the food group at all (None), those who took less than the average (Below Average) and those who took more than the average (Above Average), noting that "the average" represents the mean amount of foods consumed in both districts. This table shows that at both districts, more than 90% women did not take food of food groups of "Wheat", "Beverage", nor "Milk", and nearly 60%~80% of women did not take "Seeds", "Fungi", beef, nor chicken. Among the food groups listed in Table  2 , χ 2 -test for 2 × 3 tables shows that the significant differences (P<0.001) between the two districts in food consumption were found in food groups of "Potatoes", "Pulses", "Confectionery", and "Fruits". As shown in Table 1 , the number of women and the average consumption of these foods at Chom Thong are more than those in Saraphi, except the average consumption of "Confectionery". No potato was found in the food samples collected from Saraphi district, and most potato consumed in Chom Thong district was sweet potato, which had been deep fried. The most common food items in "Pulses" were Yard Long Beans and Winged Beans, which usually had been fried or served in raw with chili sauce. In addition, food items of "Pulses" included mung bean often found in "mixed fried vegetables" and bean curd in soup. Table 3 lists fruits in the food samples together with the total frequencies found in the subjects meals (a total of 228 meals at Saraphi and 236 meals at Chom Thong). This table shows that female residents at Chom Thong consumed more variety of fruits than those at Saraphi, i.e., 15 kinds and 9 kinds, respectively. The commonly consumed fruits were banana (kluai khai in Thai), orange (som in Thai) and papaya (malakoo in Thai) at Chom Thong. Table 4 lists vegetables and together with their total frequencies found in the food samples. Unidentifiable vegetables in the table mean that their sizes in the samples were too small for identification. Therefore, we left these small pieces of vegetables out of account for consideration. The category of Green Kuang Futsoi might include spinach, because it was very difficult to distinguish cooked spinach from cooked Green Kuang Futsoi (phak pwaan tong in Thai) in the food samples. This table suggests that the variety of "the other vegetables" identified in the food samples is similar Fig. 3 Histogram of rice consumption of total subjects with normal distribution curve as reference. *; Total subject numbers at Saraphi and Chom Thong district are 57 and 59, respectively. **; Number and percentage of subjects who did not consume foods of each food group. ***; Number of subjects who consumed foods of each food group in the amount below or above the average. 
Results

Discussion
District of Saraphi, a high-risk area of female lung cancer, is located about 10 kilometers south-southeast of Chiang Mai, the historical and main city of northern Thailand, and '85 Statistics show its population is 65,622 (32,350 males and 33,272 females). District of Chom Thong, the contrastive area in female lung cancer incident rate to Saraphi, is located about 55 kilometers southwest of Chiang Mai and its population is 84,942 (42,594 males and 42,348 females) on the same Statistics. The distance between the two districts is about 50 linear kilometers, i.e., that is, in Japan, the distance between Osaka and Himeji of Hyogo Prefecture. Intuitively this distance does not seem to be long for us Japanese because of today's dense transportation systems in Japan. However, since the traffic systems are still under construction in northern Thailand, limited traffic facilities, including occasional interruptions due to floods in the 5 month rainy season, may be able to leave the life style of the two districts different.
The aim of this survey is to examine whether the dietary habits of general female residents in the two districts are different or not, and to provide a dietetical base to our etiological study on female lung cancer. It is obvious that we need to study the features of residents' food consumption throughout a year in order to reveal the dietary habits more precisely. In fact, they have two quite distinct seasons, dry and rainy season, in Thailand. On the preliminary survey, we were aware that the variety of perishable foods at the local markets in August (rainy season) were different from those in November (dry season). So, we should keep in mind that the dietary data reported in this paper were obtained during the dry season. Although our results were obtained from duplicate meals in a day, they revealed a good agreement with the results from the other line of epidemiological survey, i.e., interviewing of the same subjects using a standardized questionnaire on dietary habits (intake frequencies of food items throughout the years) and other life style. For example, significant reduction of fruits intake was also observed at Saraphi compared with that at Chom Thong, according to the questionnaire survey (manuscript in preparation).
Accordingly, the present data can tell us the baseline dietary style characteristics of the population of the survey areas; the analysis of the dietary data could suggest the difference in diets between the two districts, which could be a characteristic dietary habits among the residents through a year. In addition, the questionnaire survey showed that tobacco consumption can be an important etiological factor underlying lung cancer occurrence in both areas, although it may not explain the difference in lung cancer incidence between the two districts. Percentage of current and ex-smokers is high, 68.4 or 89.8%, among Saraphi or Chom Thong subjects, respectively, showing an inverse association with lung cancer incidence rates at the districts.
According to the result of National Nutrition Survey in Thailand at 1986, Table 5 shows the average consumption of fruits, vegetables, cereals and their processed foods, and a gross consumption of meat, fishes, eggs, milk, pulses and their processed foods in the urban and rural areas (Yasutake, 1991) . These figures when compared with the corresponding mean consumption obtained by our survey, except fruit consumption in Saraphi, our result seems to be reasonable in taking account of these 10 years' enormous economic progress in Thailand. The economic growth decreased the incidence of poverty in not only in urban but also in rural area in Thailand (Bhongmakapat, 1993) . The income growth in the two suburban areas could result in increased consumption of food of animal origin and decreased consumption of cereals to the corresponding level in urban areas in '86.
Concerning the baseline dietary style, the amounts of food groups they consumed and their depictions by histograms revealed the dietary habits and life style characteristics of those at the two districts. Firstly, as indicated in Table 1 , the common main foods of general female residents are rice (mainly glutinous rice), Yasutake (1991) . She reported that cooking of glutinous rice, pork and vegetables is characteristic to the home dishes of Chiang Mai Province. Secondly, the large range of "the amount of diet" may reflect the large range of income distribution in both districts. Generally speaking, the "poor" households do not receive enough income to buy the minimum foods which are necessary to maintain health (Ikemoto, 1993) . As shown in Fig. 2 , 42 of 57 subjects (74%) consumed not more than 700 g diet a day at Saraphi, while 34 of 59 subjects (58%) consumed diet at the same level at Chom Thong. This fact indicates that the disparity of food consumption in Saraphi is larger than that in Chom Thong, suggesting the larger disparity in wealth at Saraphi. Figures 4-A and 4-B are histograms of the consumption of glutinous rice in Saraphi and Chom Thong, respectively. When comparing the two histograms, the former (Fig. 4-A) distinguishes two population groups, one eat more than 360 g glutinous rice a day and the other less than 340 g a day. This fact indicates that the subjects in Saraphi could be divided into two groups corresponding to relatively "rich" or relatively "poor" from the viewpoint of food consumption. However, it should be noted that poverty is not directly related to malnutrition in recent Thailand. Ikemoto (1993) showed, in the investigation about the relationship between income distribution and malnutrition in Thailand, that the malnutrition has been improved by government interventions and other measures involving Village Health Volunteers/Communicators at the village level under the direct control of the Provincial Health Office even though income level is decreasing. Concerning the consumption of food of animal origin, this study shows that most women at the two districts eat pork. However, histogram of pork consumption shows that 37 women consumed less than 20 g of pork a day. When we compared the total consumption of other animal foods (beef, chicken, fish and eggs) of these 37 women and that of the other women (79 subjects), we could not find any difference between them, i.e., 57 ± 50 g (mean ± SD) and 58 ± 57 g, respectively. The reason why some subjects eat less pork is unclear now, but the analyses of questionnaire on their life styles will provide the answer together with the examination of the association between poverty in food intake and individual status of property.
In this study, we found that female residents in lowrisk area consumed more fruits, in both quantity and variety, than female residents in high-risk area. In particular, extremely low levels of fruits intake at Saraphi are possibley associated with high incidence of lung cancer. As mentioned previously, variety and amount of fruits available in market in dry season are less than those in rainy season. Therefore, we should conduct further survey on fruit consumption in other season to conclude that women at Chom Thong take more fruit than women at Saraphi throughout the year.
Concerning the mode of vegetable consumption, statistical analyses showed no difference between the two districts in the average consumption (Table 1 ) and in consumption pattern (Table 2 ) of vegetables. However, when compared the lists of the vegetables found in food samples of the two district (Table 4) , we are aware of the difference between the districts in the variety of green and yellow vegetables in contrast to the similar consumption of "other vegetables" in the two districts. The vegetables not found in the food samples of Saraphi, such as swamp cabbage, Chinese kale and mustard green, are considered to be rich in β-carotene and lutein, which are proved to be anti-carcinogenic agents (Steinmetz and Potter, 1991) . We need to investigate further the vegetable consumption from the viewpoints of how to cook and intake volume of vegetables in order to reveal the exact influence of the difference in vegetable consumption between the two districts with distinguishable lung cancer incidence.
In conclusion, we found that women in the two suburban areas of Chiang Mai consume rice, vegetables and pork, as main foods, as well as fish and eggs as additional foods. We found the different consumption level in fruits and green and yellow vegetables as a possible connection to the difference in lung cancer incidence rates.
